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By Wititram W. ADAms. 


INTRODUOTION. 


The metal-mining industry of the United States in 1922 showed an 
increase of more than 30 per cent in the volume of work done as 
compared with 1921, according to reports received from operating 
companies by the Bureau of Mines of the Department of the Interior. 

The operators’ reports tabulated by the bureau showed a total of 
29,141,293 shifts of work done, an average of 276 workdays for each 
of the 105,697 men employed at the mines during the year. The 
average workdays per man during the previous year was 238 and the 
number of employees was 93,929. Men working underground in 
1922 numbered 62,782, and they performed 17,836,061 days of labor, 
an average of 284 days per man; employees engaged in open-pit 
mining numbered 13,084 and worked 3,321,871 shifts, an average of 
254 days per man; men employed above ground in shops and yards 
numbered 29,831 and worked 7,983,361 shifts, an average of 268 
workdays per man. 

Accidents at the mines resulted in the death of 344 men and in tho 
injury of 26,080 others, indicating a fatality rate of 3.54 per thousand 
full-year workers (300 days) and an injury rate of 268.48, each injury 
causing disability for at least one day. The injury rate represents a 
slight and perhaps insignificant increase over 1921, but the fatality 
rate (3.54) is higher than the 1921 rate (3.09) largely because a dis- 
astrous mine fire in California in 1922 caused the loss of 47 lives. 
Without this disaster, the fatality rate for 1922 would have been 
3.06. Men employed underground showed a fatality rate of 5.01 per 
thousand full-time workers, this rate including deaths in the Cali- 
fornia mine fire, and an injury rate of 348.71; for open-pit workers 
the rates were 2.17 and 118.67; for employees in surface shops and 
yards the fatality rate was 0.83 and the injury rate 151.59. 

In copper mining the number of shifts worked by all employees 
in 1922 indicated a gain of 68 per cent over the year 1921; in iron 
mining the gain was 29 per cent; in mines producing gold and silver | 
and minor metals, the gain was 10 per cent; in lead-and-ziné mining, 
53 per cent; and in mines producing nonmetallic minerals (excluding 


coal) the gain was 10 per cent. 
1 
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For the metal-mining industry as a whole, the operators’ reports 
for 1922 show that 15,369 employees worked 3,435,848 shifts without 
aD accident serious enough to disable the injured man for more than 
the remainder of the shift. The 344 fatalities and 26,080 injuries 
during the year occurred at mines employing 90,328 men who worked 


25,705,444 shifts. 
SOOPE OF STATISTICS. 


The tables in this paper are based on reports representing 2,599 
operators who worked their mines all or part of the year 1922. Data 
for Alaska were furnished by the Territorial mine inspector and for 
California by the State industrial commission. The reports for all 
other States were received directly from the operating companies. 
Data for Arizona, Idaho, and Utah were received by the bureau in 
cooperation with the State mine inspector for each of those States. 
The reports for all States cover prospects as well as producing and 
nonproducing mines. They are voluntary responses to the bureau’s 
request, as no Federal law requires such reports to be rendered. It 
is believed that the figures published are reasonably complete for 
the entire metal-mining industry. 

The takles in the following pages are arranged so as to represent 
five divisions of the mining industry, as follows: | 

Copper mines._—This group comprises all of the copper mines and 
prospects reported in operation in the various copper-producing 
States. 

Gold, silver, and miscellaneous metal mines.—This group comprises 
the gold mines (both lode and placer), silver mines, lead-silver mines, 
gold-silver mines, the lead and zinc mines other than those in the 
Mississippi Valley, and the mines working ores of quicksilver, man- 
ganese, tungsten, vanadium, chromium, etc. Also pyrite mines are 
included, as the cinder is used in some metallurgical works for its 
iron and copper content, and bauxite mines because bauxite is the 
main source of metallic aluminum. 

Iron mines.—All of the important iron mines, representing 110 
operators, are included in this group. 

Lead and zine mines (Mississippi Valley).—This group comprises 
the lead and zinc mines of the Mississippi Valley only. 

Nonmetallic mineral mines.—The nonmetallic mineral mines include 
those producing asbestos, asphaltum, baryte, diamond, emery, feld- 
spar, flint, fluorspar, garnet, graphite, gypsum, kaolin, lithia, mag- 
nesite, mica, mineral paint, phosphate rock, quartz, salt, soapstone, 
sulphur, talc, tripoli, and turquois. Coal mines are not included, 
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ACENOWLEDGMENTS. 


The Bureau of Mines thanks the mine operators and State mine 
officials whose cooperation has made possible an annual statistical 
study of metal-mine accidents in the United States. Special men- 
tion should be made of the assistance rendered by the State mine 
officials of Alaska, Arizona, California, Idaho, and Utah. The 
author’s acknowledgments are due to Miss Mary Bringhurst for 
assistance in the preparation of the tables presented herein. 


PUBLICATION OF ACCIDENT STATISTICS. 


The bureau hopes that the distribution of information on acci- 
dents at metal mines will help to establish a uniform basis for record- 
ing and reporting mine accidents, the number of men employed, and 
the number-of days-or-hours of work performed. When all mine- 
accident statistics are thus placed on the same basis, the making of 
comparisons and the drawing of conclusions will be rendered much 
easier and safety work at mines will be facilitated. 

Many States at present have no inspectors for metal mines; the 
reports issued by the various States lack uniformity, as the fiscal 
years are not the same and the mines subject to inspection differ; 
-Inoreover, the States do not agree on what constitutes an injury, 
and indeed do not all agree in defining the term “fatal accident.” 
Again, compensation laws in most States apply to all mines, but there 
is lack of uniformity in the classes of accidents reported to the State 
officials and in the classes of accidents for which compensation is 
paid. 

In addition to the statistical report on accidents at metal mines, 
the Bureau of Mines issues yearly separate reports covering fatal and 
nonfatal accidents at mills and smelters, quarries, and coke ovens, 
and fatal accidents at coal mines. 

The bureau will be glad to receive suggestions, from State inspectors 
and other persons interested in mining, as to the form in which acci- 
dent Statistics can be presented most effectively and their publica- 
tion made most useful to the mining industry. 


CLASSIFICATION OF INJURIES. , 


The bureau’s classification of serious and slight injuries has been 
on 8 14-day (2 weeks) basis since 1915. Prior to that year an injury 
was not classified as serious unless it resulted in a loss of time of 
More than 20 days. Details by States and causes for the year 1922 
are given in Tables 23 and 24. 
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The classification and the number of injuries for each group since 
1915 are as follows: 


Fatal, sertous, and slight injuries, 1915 to 1922. 


——— 
ee fe ee | eee fmt | me meinem | eee ner 


BOOKS SHOS HOSS ESHAS ESE OMe OO e 


2. oe ous (time lost more than 14 


A. TPenacient disability— 
Total ls. vicsccnsotuasoneeaes 


9 


fa Lusi ieuadsisteuldadaweede 1 21 

slight (tine eV oo 4,817 | 6,510 
3. time lost, 1 to 1 ys, in- 

"eas weereuseaeacos te 33, 147 13, 607 19, 30 

Total nonfatal injuries... 42,915 | 31,506 18, 604 | 18, 604 | 26, 08 

Grand total (fatal and nonfatal).; 35, 848 | 48, 934 43,561 | 31,976 | 32,987 ae 18,834 | 2, . 

Men employed ..............2....00- 152, 118 204, 685 200, 579 182, 606 145, 262 136, 583 | 93,929 | 105, 697 ‘ 


1 Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of apudent. paralysis 
or other condition permanent! incapacitating workman from doing any work ofa gainful occupation. 
Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more 
any. froma where ligaments are severed, or any other injury known in surgery to be permanent 
y 


ACOIDENT STATISTIOS, BY STATES. 


A compilation of the accident statistics by causes and States, for all 
metal mines operated in 1922, is given in Tables 1 to 10, inclusive, 
Tables 38 to 41, inclusive, give summary data, by States and years, 
relating to labor, accidents, etc., for the five-year period 1917 to 1921, 
inclusive, and for 1921 and 1922, separately. The fatalities and 
injuries in 1922 are classified to show the causes of the accidents in 
each group of mines, and the percentage of accidents due to any one 
cause. (Tables 21 and 22.) At the bottom of Table 21 similar 
percentage figures are given for the 11-year period 1911 to 1921. 
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TaBLE 4.—ALL MINES: Number of active operators reporting during the years 
ended December 81, 1922 and 1921. 
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Injured per 1,000, 300-day workers. 
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States, during the year ended December 31, 1922. 


| aden, | Underground. Shaft. 
| 
Suffo- | 
cation | Inrush! Step- Fall- Objects Break-: Over- 
Sa of ; ping Other ie ee ee ing of | wind- 
Ares. water. | on nail. shaft. Saeata: ene ing. | 
aol | | 
ae be acetal cont an ey poet Stent! 
11 12 13 | 14 16 17 18 | 19 
| Seer eS CoCr et Ae We Fs fee me ere, eee: See 
gua | | 
sdseeeleceme sedjeee tele: NEN ie eee bes td lpeegne elude oes Magen cane a) ca teenin eas oe 
ree Idea neers Och ed aca ih ACs tee eee: 
AT scaeeatsloteees: ea cee rae ae ee lec seca leewaciens \seuteae 
er rn eee ee Lepcincosleneneis Suhel Gil Berea poner ne te 
ee ee ee Penta orereee Ceeteee (recceee Creteetes Ceorrenn (eetreeseeeeceetce een eoneen (oneoeee 
pan Peele ea par a ee ee ee 
iter asec ateete Nectee teeee tees tee ae i ane eae 
ses aor seen ore J; “yo 0 Kilo? 3 Bi cased 
M00 e eee Cena dcc| seen ec cull ecience e'e|eieeeece.e Dic kcd eee clhtaee eel esdeiete 
Dire ae mena euee Vieeea ree cane 
ee ees eres een Blessed eee ee 
ae Coeneceue | eer eerwrerectoereenees | err emenraleansreoeane{itesvene | eeeveee 
ate ca a Gee aeeoai hae oak UE ees Tiles sochencumea 
i Simaleaie ne cesek isnt cctonetes ci euates boa ee nate rl pence Soca 
tteteee pptstteecliceccees|tcees esterases eeceesegelecesenselereereeclereeeetirerens 
Serene eae lertecte! a arene aetate i i Cee eee epee 
satiety Sa ae Ok ree eee thi sia aunt die weulalatara  eaeuaecasak eae mie oldman 
bangs Pere errno Mee rewate ee ee eee, Seen rene nee 
teteeee (pesapudell tate cl Al cee dou et nec ehs 1 ) I enter rae ee 
S58 2ei8ie Jove! emWieeeesings pet ewideehecdee eames er Cerere te ere Te 
es —_ a See oe le 
pane preteen fleeces CITIES ESET 
singel waccnns teaser meeneaccne Pics socslornsis) leesos erences 
als Udgulawoettad 3 Fee eer erent Ga oars tare ee eee 
47 ) eee ee 12 | 6 Bo cases 
te eecee 5 poseeecf II | ae 7 [pee sa ction 
i i 


Google 


TaBLe 9.—ALL MINES: Fatalities, by causes and 


Surface. 


Mine i 
eras | way lerull 
©} way jor 
loco- abe of ore rad parla 
State. mo- | and | inor| _° . : 


tives,| loco- | from | Pe mail. 


16 METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Ipsok | Mena Paci Pen eee | | ( 


3 
io 
* 
. 
’ 
a 
e 
. 
‘ 
‘ 
‘ 
e 
e 
. 
‘ 
* 
‘ 
ry 
a 
. 
4 
e 
e 
e 
e 
. 
) 
’ 
« 
‘ 
. 
. 
¢ 
* 
. 
e 
‘ 
7 
® 
) 
e 
e 
e 
‘ 
e 
. 
‘ 
s 
‘ 
e 
e 
s 
‘ 
e 
4 
r) 
a 
° 
e 
e 
° 
. 
e 
e 
‘ 
a 
e 
e 
e 
i] 
° 
' 
e 
. 
. 
e 
. 
e 
e 
zee 


ave 
Cama eestor ewemneloeeeecalereccaalaseosnafecsacasiereeocaujectaevaviasereetirer®? 
wleoaesan® 
earanerelec tore ateseveselenewenetoeseeoelecn area(s rceersaetoaneeesetoesrse =? 


Now Jersey...........00.-00e 
New Mexico................- 


OTe OTe oF tera be dade eae cae oes fan) 2 per oes cis creed Foe nats) lhe an aerate sameentn 
FPOUbSYIVANIG 2065s oo cocl cued ce eeee eawetelseudsealaceetet eae sacs letaeais Haid sal ok Leualleaame ce iea tenet 
Bouth Dakota oi sseb isi acc ctercdea cent ol onuendicall's seme eelekedausleonaaue * pitewpors|soancaslevat easements 


Total, 1928............ 
Total, 1921,...........- 


(Go gle 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 17 


States, during the year ended December $1, 1922—Continued. 
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ACCIDENT STATISTICS, BY KINDS OF METAL PRODUCED. 
- COPPER MINES. 


The accident-frequency rate for the copper-mining industry in 
1922 was 323.78 accidents for every 1,000 men employed, as against 
321.23 in the previous year. (Table 3.) These rates are based on 
a unit of 300,000 shifts (the equivalent of 1,000 men averaging 300 
workdays each during the year). The figure for 1922 includes a 
fatality rate of 3 and a nonfatal injury rate of 320.78—an injury 
signifying disability for more than one day. The number of em- 
ployees killed by accidents was 75, and the number injured was 
8,025. Of the 25,739 men working during the year, 17,547 were em- 
ployed below ground; accidents to these men resulted in a fatality 
rate of 3.89 and an injury rate of 398.90 per thousand full-year 


workers. Only 1,119 men were employed in open-pit copper mining, | 


and the accident rates for these men were 4.88 killed and 159.02 
injured. Menemployed above ground, in shops and yards, numbered 
7,073; for these men the fatality rate was 0.31 and the injury rate 
was 136.22. 

Most of the accidents underground were due to falls of rock or ore 
from roof or wall, haulage, timber or hand tools, loading rock or ore 
at face, and drilling. For accidents in open pits the main causes were 
falls or slides of rock or ore, explosives, and falls of persons. Acci- 
dents in shops and yards resulted mainly from hand tools, falls of 
persons, machinery, and haulage. (Tables 21 and 22.) 

The total amount of labor performed at copper mines in 1922 was 
equivalent to 7,504,983 shifts, an increase of 68 per cent over the 
year 1921 and 33 per cent below the 1920 record. In 1922 each man 
averaged 292 days of work, that is, each man was exposed to mining 
hazards that number of days; those employed below ground averaged 
299 days; open-pit workers averaged 275 days; and employees at 
shops and yards averaged 276 days. Of the 8,100 accidents at cop- 
per mines during the year, 0.92 per cent were fatal, 0.67 per cent 
caused permanent partial disability, 26.79 per cent resulted in tem- 
porary disability for more than 14 days, and 71.62 per cent disabled 
the employees for more than the remainder of the shift but not more 
than 14 days. 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES. 


Accidents at gold, silver, and miscellaneous metal mines in 1922 
showed a frequency rate of 265.64 per 1,000 men employed, as com- 
pared with 228.75 in the previous year. (Table 3.) The figure for 
1922 includes a fatality rate of 5.35 and an injury rate of 260.29. 
The actual number of men killed by accidents was 140 and the num- 
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ber injured was 6,805. Of 27,614 men, working at this class of mines 
during the year, 18,362 men worked underground; accidents to these 
men resulted in a fatality rate of 7.24 per 1,000 workers and an injury 
rate of 327.42. The high fatality rate largely was due to the disaster at 
the Argonaut mine in California in which 47 lives were lost. Only 
710 men were employed in open-pit mining, accidents in connection 
with their work showing no fatalities and an injury rate of 158.27- 
Surface workers not engaged in actual mining operations numbered 
8,542, for whom the fatality rate from accidents was 1.20 and the 
injury rate was 105.89. 

The main causes of accidents to men working underground were 
falls of rock or ore from roof or wall, timber or hand tools, rock or 
ore while loading at working face, haulage, drilling; falling down 
chute, winze, raise, or stope; and stepping on nails. The main 
causes of accidents to surface workers in shops and yards were falls 
of persons, hand tools, machinery, and haulage. -(Tables 21 and 22.) 

The operators’ reports showed a total of 7,843,280 man-days of 
Jabor performed during the year, an increase of about 10 per cent as 
compared with 1921 but about 6 per cent below the figure for 1920. 
This total for all employees in 1922 indicates an average of 284 work- 
days per man. The underground workers averaged 296 days; those 
in open pits 235 days; and employees in shops and yards 263 days. 

Of the 6,945 accidents at this group of mines during the year, 2.02 
per cent were fatal, 0.01 per cent resulted in permanent total dis- 
ability, 0.98 per cent in permanent partial disability, 24.05 per cent 
in temporary disability lasting more than 14 days, and 72.94 per 
cent in disability for 1 to 14 days. 


IRON MINES. 


Accidents to men employed at iron mines in 1922 resulted in a fre- 
quency rate of 180.44 per 1,000 employees as compared with 213.95 
for 1921. (Table3.) The 1922 figure includes a fatality rate of 3.00 
and an injury rate of 177.44. For men working underground the 
fatality rate was 4.20 and the injury rate was 243.09; for open-pit 
workers the fatality rate was 2.26 and the injury rate was 90.69; for 
men employed in surface shops and yards the fatality. rate was 0.69 
and the injury rate was 103.96. Each of these rates is lower than the 
corresponding rate for the previous year. 

Accidents to workers underground were caused mainly by fall of 
Tock or ore from roof or wall, haulage, timber or hand tools, rock or 
ore while loading at working face, and drilling. Open-pit workers 
Were injured most frequently by haulage, steam shovels, hand tools, 
and falls of persons. Accidents to surface employees were due mainly 
to hand tools, falls of persons, machinery, haulage, and stepping on 
nails. (Tables 21 and 22.) 
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Of the 4,984 accidents during the year, 1.67 were fatal, 0.06 per 
cent resulted in permanent total disability, 1.04 per cent in perma- 
nent partial disability, 30.78 per cent in temporary disability for more 
than 14 days, and 66.45 per cent in disability of 1 to 14 days. 

The average number of employees at iron mines during the year 
was 32,241, of whom 17,596 worked underground, 7,930 in open-pit 
mining, and 6,715 in surface shops. The volume of work performed 
by all employees was 8,286,225 man-days, an increase of 29 per cent 
over the previous year, but a decrease of 39 per cent from the 1920 
record. The average working time per man was 257 days; for under- 
ground men the average was 260 days, for open-pit workers 251 days, 
and for surface employees 257 days. 


LEAD AND ZINC MINES. 


The accident-frequency rate for mines producing lead and zinc in 
the Mississippi Valley (including fluorspar mines in the same district) 
was 466.87 per 1,000 employees in 1922 as compared with 382.25 in 
the preceding year. (Table 3.) Included in the 1922 figures is a 
fatality rate of 2.64 and an injury rate of 464.23. For men employed 
underground the fatality rate was 3.51 and the injury rate was 
554.05; while for those working above ground, in shops and yards, 
there were no fatalities and the injury rate was 157.22. 

The principal causes of accidents to men working underground at 
the mines were, rock or ore while loading at working face, fall of rock 
or ore from roof or wall, haulage, and drilling. Accidents to surface 
workers resulted mainly from hand tools, machinery, run or fall of 
ore in or from ore bins, stepping on nail, and haulage. (Tables 21 
and 22.) 

The total number of employees during the year was 8,990, of whom 
6,747 worked underground, 2,193 on the surface, and 50 at open pits. 
A total of 2,499,531 shifts was worked during the year, an increase of 
53 per cent over the previous year. The average number of work- 
days was 278 per man; the underground workers averaged 278 days; 
those at shops and yards 278 days, and those working in open pits 
240 days. Of the 3,890 accidents during the year, 0.56 per cent 
caused death, 0.13 per cent caused permanent total disability, 
0.85 per cent permanent partial disability, 19.18 per cent resulted 
in temporary disability lasting more than 14 days, 79.28 a cent 
in disability of 1 to 14 days. 


NONMETALLIC MINERAL MINES. 


Accidents at mines producing nonmetallic minerals showed a 
frequency rate of 249.90 per 1,000 employees (300-day workers), 
as compared with the previous year’s rate of 217.45. (Table 3.) 
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The figure for 1922 includes a fatality rate of 2.39 and an injury rate 
of 247.51. Accidents to employees underground resulted in a fatality 
rate of 5.43 and an injury rate of 277.17; for open-pit workers the 
rates were 1.42 killed and 135.75 injured; for employees in shops 
and yards the fatality rate was 1.45 and the injury rate was 298.05. 

Accidents underground were due largely to rock or ore while load- 
ng at working face, haulage, fall of rock or ore from roof or wall; 
and drilling. Most of the accidents in open-pit mining resulted 
from falls or slides of rock or ore, hand tools, and falls of persons. 
Accidents in surface shops and yards were caused mainly by hand 
tools, falls of persons, stepping on nail, and machinery. (Tables 21 
and 22.) 

Men employed at nonmetallic mineral mines in 1922 numbered 
11,113 of whom 2,530 worked underground, 3,275 in open-pit mines, 
and 5,308 in shops and yards. 

A total of 3,007,274 shifts was worked by all employees, represent- 
ing an increase of 10 per cent over 1921 and a decrease of 24 per 
cent below 1920. The average working time per man during the 
year was 271 days for all employees, 284 days for employees under- 
ground, 258 days for open-pit workers, and 272 days for employees 
in surface shops and yards. 

Of the 2,505 accidents at the group of mines, 0.96 per cent were 
fatal, 0.96 per cent resulted in permanent partial disability, 15.61 
per cent caused temporary disability lasting more than 14 days, and 
82.47 per cent caused disability of more than the remainder of the 
shift but not to exceed 14 days. 
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TABLE 21.—ALL MINES: Fatalities and injuries, by causes 
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| | ( | ' 
NUMBER INJURED 
= oe noe . 
eet meena A enc eta Bs 1,578 | 736 797 | 112 914 219 189 454 | i 31 | 
, Silver, and miscellane- | | | ; | 
beeen “Gh Ble! Ble) Bl a Be 
we eyora ei ecete Ai 6. ete wie Siece deta aveed y | 4 
Lead and zinc (Mississippi | | | | | 
Valley) vice ees watnevascacs 612, 901. 80 8} 453! 48: Ul] 318, mw 7 
Nonmetallic mineral......... 50 | 224 | 28 46 95 | 3° 4 49; MW! ii 
1992.0. 4,704 | 2,976 | 2,105 | a7 | 8,509 | C48 | 343 1,508, 1368 
Perientave of grand total in- | | 
Ure lO 18.27 1.4L | 8.07) 1.25, 9.93 | 2.48| 1.32| 6.77; .51 9 
Percentage of class total in- | | | 
niared eee Peres 23.91 | 14.94 | 10.57 1.64! 13,00} 3.25' 1.72} 7.55 67° 1.20 
umber injured per 1,000 | 
300-day workers employed | | 
underground.............. 80.13 | 50.05 | 35.40' 5.50 50.27 | 10. 90 | 5.77 | 25.30 | 2. 25 4,02 
1911-1921 
Ratelitioay tou jo 102l: | | | | 
umber n 
States)........0.00002.. 1,970 ! 82 48 7 319 430. 94 16 | 133 y+) 
Percentage of rand total.| 30.45 | 127) .74| 9.85] 493| 665 145: .26. 205) .% 


Injuries, 1911 to 1921: 

Number (total United | 

States)................ 73,456 '39,593 32,208 | 4, 697 40,728 9,507 7,745 18,867 | 7 
Percentage of grand total.| 19.54 | 10.53 8.50 | i. 25 ae 253 206: & 
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and kinds of mines, during the year ended December 31, 1922. 
NUMBER KILLED. 


i 
| 
| 


| 


ae ae . 
| 


| Suffo- | 
cation Fall- JObjects: } 

| Mine , from as tdi Other ing | falling Biers Nets Skip or| Other [ Total, 

fires. nat- . Ping | causes. down ' down = 18 bog cage. jcauses{ shaft. 

ural | Water. on nell shafts. . shafts. ,c@bles.’ ing. 
| gases. | 
| | 
1. 12s 4 
t 

a ae 
| a ihe it cho: | 
fieine ee | 
a ie om 8 @ ee ewmraees SNe eecnvrnvneece enenheeee 
a CS LS | se samaei tions 
| 47 rete ees 
| 13.6 i eee : eckcen 175] 687 ......) 4.36] L1G] 11.63 
: ' | ' 
18,22 | BO" coded eee: ; 30.00, 15.00: 7.50........ _ 37.50 ' 10.00 | 100. 00 
| 1 } : 

70/02 ........ Peete. | 10} 605 0.2... | 251.07 67 
Die) ROE CET Tate SEN Rte | ea | | 
NUMBER INJURED. 

————— oe : eee ar eee 
ood, Go where! ee | 18 Bel “atidhe sect ree 
| i 
a Bow... 1 935 9; 48) 2) 1 6F 
ee Taga Ale 9 9; lou... Oo 
rere S cupaicedl), . 28 el . ee ee 4S a 
Saye. Petree eee cece eens | 4 1 | 1 bene wens fianae sent teiie ‘4 
6 3, | 575 53; 204, 4 «2 206 
02 cee eee 2. 20 .20 78 | .02 .01, .78| 1.32 3.11 
08)f 419 cate. : 2.80 6.54) 25.15 .49! 125 : 25.15 | 42.42 | 100.00 
| | ' | 
WW} 38 2.) 9.67 89° 3.43.07 | 03, 3.43! 5.79 
4 | D ; ; 
eas ae 
1911-1921. 
a i, °° 3 sea Gaull Gane 
' | | | = 
2 i | | 
oo 53 4/ 1457 4958" 392) 144! 24) 20. 307 | 107 994 
77 | 82 . 06 2. 2A “| 6. 06 2.23; .37 | SL 4.75 | 1.65 15. 37 
| 
; | 
242) 506 246 5,316 | 48,970 feae,904: 8901 2,802 101) 85 2,764 | 2,211 9,583 
06 ? 
; “M07 b42-| 13.08 74.35 | 24 77 = .03' «02! 73] 7.75 8 Be 
Se ey ee ne Lee, En | els ast ako eee eee (eee 
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TABLE 21.—ALL MINES: Fatalities and injuries, by causes 
NUMBER KILLED. 


Surface. 
einer ee ereh a mar ewe eS ir earega Sener teas ae OR ih 
Mine ) | | ! 
cars, | Rail-. Run |: 
mine ; way : or fall ‘Hand! 
loco- | cars ofore: Falls | fe , tools, 
Kind of Mine | mo- | and | inor | of | i | axes, lees 
tives, | loco- | from | T nail. . Dats, y 
or mo- : ore sons. | "| ete. 
aerial | tives. bins. | 
‘trams. | 


Bos eae sale iis ing 2 wid ore Weigle Dey Seat wate eer tae a eal has aa ct ane data, ie ace ceca Sa caea eats 
ret aed , Silver, and miscellane- | 
ous metal...............--. NG Seer serene 2 jeceeeee Paecameas 1 - 
WON occ ceva cau saaeetaees Bi cvacetanhdee, Leash ahs apace aaitara ater idee Gara 
Lead and zinc (Mississippi | | 
WAUNCY isin 5 Secdeuuie dete un ile Ciba Dl datas tse siiliea ety SOeeete ey eta ticatousl esiniee oi etees ee ed de seaua ke 
Nonmetallic mineral......... Hota At c : ie meee DD etnies oe Gace peel 2° 
Total, 192%............ 4j....... Bi clctens hee Oecs 3 22 
pereneee of grand total pei . se 
Sioce eretlevetenacetendeCecdie ce diaeca| ela | Oe ODE betetols bake ONE eck Sead ones Qucvo ears Pmey) \ 
Percents ofclass total iiited 4. 34 18, 18 peace AOcOR: velnceeticawsae i 13. 64 — 00 
Number killed per 1,000 300- | | : | 
day workers em loy ed on | { 
the surface and in the pit.. | 04] .15 [....... | es be eee eeeere oe $3 
| 
NUMBER INJURED. 
CODDOR wssts Gea ssleneded 40 65 9/ 109 | 43 110 10 | 
Gold, silver, and miscellane- i 
ous metal...............0.. §3 36 17 127 37 | 116 23 
TRON teenth tot oe 36 18 17, 75 35 100 14 
Lead and zinc (Mississippi | 
NW BGY ose eeie ds codeasaues 19 11 20 13 2 40 ....... 
Nonmetallic mineral......... 17 47 3° 135 120 | 149 . 10 
Total, 198%............ 165 17 ee 459 260 ale 87 
paenere of grand total in- 
has Sct ativan deus ctalerdbscmrinaa . 63 68 22 
Percontazé of class total in- | 
JUTO oe oSeeirdh a decease ss.s 4.00 | 4.39 re 38 | 6.44 112.77 1.42] 9.37 
Number injured per 1,000 | 
300-day workers employ: ed 
onthesurfaceandinthepit.; 6.20; 6.65 | 2.82 | 17.25 | 9.77 | 19.85 2.14 | 14.21 | 73.20 


1.07. .31 | 107 
| 


1911-1921. 
| | | | | | 
Fatalities, 1911 to 1921: | 
Number (total United | : 
BUNS) sooo see benccaak 61 | 69 20 69 3 4 54 82 217 579 
Percentage ofzrand total. 04 | . 05 06 .838 > 127: 335 8. 96 
| 


Injuries, 1911 to 1921: 
Number (total United | | 

States) 2c nic iaaeucdes! 3,069 1,406 988 | 4,875 | 2,853 6,601) 474 | 5,252 20, 838 | 48,386 

Percentage ofgrand total., |. 82 | 37.28 1. 30 | 76 1.76| .12| 1.40; S54] thas 
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and kinds of mines, during the year ended December 31, 1922—Continued. 
NUMBER KILLED. 


Open pit. 
| | | | Ma- 
Haul- | :  chinery 
Falls age Falls of Runor, (other 
slides | Explo-| dents | Steam r- | ricks, | oe in , loco- | Eleo- | Hand | Other open Grand 
of | sives. | (loco- jshovels. Be booins or from jmotives tricity. tools. canses4 Dig” | total. 
rock mo r etc. 
or ore. tives, | | : bins. steam 
etec.). | shov- 
| ; éls). : | 
| 
a ieee oes aad ean pes 
31 32 33 4 35 36 37 | 38 39, +40 


| acces Pree tlc a cor ie ee ee eee oer es ees | 3 
| | | : Se ee ee a2 
| eee | iris san) Ver ane caro enon) eae slhecoaes: Del rcrGaine 
‘ 3, «7 i A venstast Ksoade el edeae Py ee 
1.16 .37/ 2041 .29 Be. cs ish aced ites co 
16.67 | 12.50: 20.17] 4.16) 4.16 /........ b acetic | aaneiedbiae & 33 |.......| 2800 [100,00 L........ 
i | 
| 36 a 63 | .09 O04 cscrutiie eaaeenvatl teceeee eo cere 
| { 


21 | 1 10 4 
41 | 9 69 72 


18, 34 3.27: 7.61 6. 47 


| | 
| 161 147 169 28 27 10 2 90 |....00- 46) 6631 6,400 
| 249) 227! 261 3 42 16 04 : | Be eae 711 9.04) 100.00 
| 
5,335 | 1,148) 3,815| 2.457] 2,962 293 1,818 91 | 3,280 |11,657 [88,000 | 375, 963 
| haa "30! 1.01] '.68| ©’. 79 _ 08 | .o2| '.87| &10) & 78) 10000 
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TaBLEeE 23.— ALL MINES: Accidents during the year ended Decenber 31, 1922, 
by States and nature of injury. 


: | 
Temporary. | | 
— Perma-|Perma- Total 
State. Killed. | nent | nent | non- peng 
t | More | partial.!| total.*| fatal. . 
1tol4) than | Total | 
days ate 


14 days. 


RG Roe ee eee es A ee 400 993 
DA. Nee ee ene een 66 196 
PPIEONS 5 555 kia oak dt oda scales kone ae 873 258 
CRISOITUR 6 Onsc chee Secsce be datenne esa 523 461 
CAME cc oreceyS sa seucK sake. thes 97 440 
ot, ee od a oe Oe od POR eee eae ll 423 
SSQOCBIN 5 0 oot. Phivs fabs doris a Sdateemased it0.b heb adbnaric coos elbows soles de Zeoubdodonevehl che ecet lee Cuneo sean 
CN 505 coat aS cewee le eee ReGR ee 317 968 
SERUIOUI = 2505 246 24 53 ties EGmedsbialeb te 18 52 
RRM As ats tiga hare ae Wa edad aa > Ooutr nc adeku vos 1d $1 
PERSONS 53'5.a mardecownad Heise war ores 120 642 
CII oo oe occ Bate tais bts Uaaahs oN 7 73 
eT Rk nee ae nbd ep 5 ene we fo 1, 161 3,570 
RS EO Se dere oe 383 1,410 
PEANUTS 5 53-55-5660 2550 bors ckrueeerdaeie 178 989 
Poe ee ak Peer 482 2,529 
oo Se ee rt bee 318 755 
OW JONG 5 6.055 ese ns sa tbretnate seas 32 199 
PO IS a ge craroincic acai: anand srecete 53 252 
DUNS FOO aac a oy oy «dae a ate lain a kienine 163 1, 026 
OEE CMT OUUB oo ov cricccdu Oaw9 oka eeces ictal WAY aa>eaest 14 
ORIMUBRR cs conc hacceihcetseeeineres j 407 2,015 
GOIGNOR coca a pdbpnn tsacvades iano AE Paar ern 5 36 
POMINGIVATIG 6 555.655.00 555 ERSrndeseSS 1] 22 
DOUGH DUKOS. «2655.5 3aadeSe testes 110 607 
Cy aS ee eee ere ger 69 381 
ROR 7. aces wos knd Dice dae na ceens az 47 402 
RitMIK. os 553.4 300 ais win awebdle kic. a vidiey! PM ets 464 2,591 
WATE Sy inascantey eWbaes ig daantete Kak 47 97 
We MMC Fi, aera, ca a sak ECO oe ee ahi 2 23 
PR ISCOMITIIN Oat ec’ oc te Greet cae ee 60 128 
Te NTR se 2 8 tg ens airs Seis 7 25 
Cither Statéd? 2655 ..ccesasuh cceiacets 64 740 

ONG: fo Seeks: cee ok et ba 6,510 26,424 


' Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes. 
on erccran where ligaments are severed, or any other injury known in surgery to be permanent 
partia ability. 

2 Permanent total disability. — Loss of both legs or arms, one leg and one arm, total loss of eyesight, paral; sis, 
vt other condition permanently incapacitating workman from doing any work of a gainful occupation. 


TaBLe 24.—ALL MINES: Accidents during the year ended December 31, 1922, 
by causes and nature of injury. 


Temporary. 


———————— ee Pee | Pore 
Cause. Killed. More nent nent 
1tol4! than | Total. partial.| total. 


days. 14 days. 


Underground: 
Number killed or injured by— 

1. Fall of rock or ore from 

TDol OE WES cic. dexsuase 

Rock or ore while loading 
at working face or chute. 

. Timber or hand tools..... 
: BROBIVOR 6 ioe. catdan cis 

. Haulage (mine cars, mine 
locomotives, breaking of 
POPC, O16; ) acisaiccanavacs 

6. Persons falling down 
chute, winze, raise, or | 
SUGDG sc uc cnavwcweten take 

7. Run of ore from chute or 
NOCKOE: oi edscastesesdeas 

8. Drilling (by machine or 
hand drills)............. 
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TaBLE 24.—ALL MINES: Accidents during the year ended December 31, 192. 


Underground—Contin | 
Numntec killed ceiajered by—Con. 
9. Electricity................! 


10. 


Shaft: 


Surface: 


22. 


oe > 8 


Open pit: 
N 


by— 
31. 


32. 
33. 


. Mine flres.........0.0..0... 


| 
. Nails and splinters........)........ 
. Other causes.............. \ 


. Breaking of cables........ 
. Overwinding............. 
. Cage, skip, or bucket..... 
. Other causes.............. | 


Number killed or injured by— | 


umber killed or injured in pit ' 


by causes and nature of injury—Continued. 


! 


Perma-' Total 
nent | non- 
fatal. 


Grand 


| 
Cause. | Killed. Total 
| 


Machinery (other than | 
locomotives or drills). . 


emer ewer ce eeroae 


we ee enn ane ere meerocecce ee moanen ee eeeoes: 
@omeeeree peeves ree eevee. 


Total number killed | 
or injured under- | 
ground..... Wang gakradels | 


Total number killed I~ 
or injured by shaft | 
accidents. ...........) 


Mine cars or mine loco- : 
motives, cravity,or aeri- 
altrams................- 

Railway cars and loco |; 
Motives................. 4 

Run or fall of ore in or | 
from ore bins........... ........ 

Falls of persons........... 3 

Nails and splinters........;........ 

Hand tools, axes, bars, ete. cl tedin iid 

Me chines cise eae ideas 


3 
4 
7 


aeons or slides of rock or | 
Explosives Sil, esa ahs. cee 2 ore 
Haulage (mine cars and 
locomotives and rail- 
way cars, etc.).......... 
Steam shovels ig apatite seen 
Falls of persons........... 
Falls of derricks, booms, | 
Run or fall of ore in or 
from ore bins...........!........ 
Machinery (other than | 
locomotives or steam 
shovels)................ eae 
Electricitv................ | 2 


Total number killed | 
or injured by open- 
pit accidents........ 
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ACCIDENT RATES BASED ON HOURS OF EXPOSURE. 


The ratio of accident occurrence to the duration of exposure to risk 
constitutes the index to accident frequency and accident severity. 
Without this index it is impossible for the owner of a large mine to 
know definitely to what extent the hazards to which his employees 
are exposed are diminishing. Such an index is essential also to show 
the benefits derived from installing safeguards against accidents, so 
that one may know definitely whether the cost of installation was 
justified. 

As a first step in establishing a correct basis for studying the fre- 
quency and severity of accidents to mine workers in the United States, 
the bureau, in its accident questionnaires for 1921 and 1922, requested 
operating companies to state the number of hours that constituted 
a working shift. Many companies furnished the information as re- 
quested, and for these companies it was possible to calculate the num- 
ber of hours worked by all employees at their mines. Correspond- 
ing accident data were furnished for the same mines, so that it has 
been possible to calculate the accident-frequency rates based upon a 
uniform number of hours of exposure. The unit of exposure selected 
was one million hours. 

Tables 25 and 26 show the number of employees and accidents 
underground in 1921 and 1922 classified according to length of shift. 
Accident-frequency rates are shown in Table 26 only for groups in- 
volving more than one million hours of work during the year. In 
connection with Table 26 it should be stated that the 8-hour men 
worked approximately 93 per cent of the total hours upon which the 
rates are based, the 9-hour men worked 2 per cent of the total, and 
the 10-hour men worked 5 per cent. The accident rates for the 8- 
hour men are representative of all methods of underground mining 
operations; the 9-hour rates mainly reflect the hazards of room-and- 
pillar work, underhand stoping, and caving, since most of the 9-hour 
men worked in mines where these methods were employed; nearly all 
of the 10-hour men worked in mines operated on the room-and-pillar 
system. 
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TaBLe 26.—ALL MINES (UNDERGROUND AND SHAFT ONLY): Fatali- 
ties and injuries per 1,000,000 hours of ex od rh classified by length of shift, 


during the year ended December 81, 1922 ana 1921 

1928. 
Character of disability. 8 hours. | 9 hours. ' 10 hours. 
Patel isc ceseoeien isaga er bode etl ee i ee ae PA a es 1.683 | 3. 399 1. 187 
Permanent total disability.......0 0000 ec cc eee cece eens 065 ....... ee. 148 
Permanent t partial GING DUE Y vernal tcecore heeececacactestenitene enenceee bees J WOF fe arseccu | 2.52 
COCIGY SOT OS ica orsia yo ois cd ges ew Sage oadire Bes ie chs haat wie ema ARE lok ose ices 37. 168 34. 967 © 26. 998 
MON cc cutee os oul waltnee sane ouns eras netnmean et eee oeuewe nie weees 106.250 | 120.926 70, 758 
TOA] N)ONOS 2, 250 we sdisanavsguaiatsvemiseaierensene Liaw veal he j; 144.586 155.803) 100. 426 
Total fatalities and injuries................ 0. cee eee eee ce eee eee | 146. 269 | 159.292: 101.613 

1921. 
Bt esha acces i Gare eae casita Snir lie tial lea els ice cardia ao Seda 1.853! 1.601 425 
Permanent total disabilityv.........0.....0.. 0000 ccc eee ee cee ce eee eeee pA? Ss cert iets 2% ede al 
Permanent partial disability..........000 0000 c eee eee e eee c eee eececeevee, 1,133 3. 602 3. 491 
OUNGr SOMOUS sg ico ste tote ok ideo stan Uae Are taupe aeatinn tanh amare be 3K.911 : 25.214 19. 130 
31119 11 ea eer eg eRe cay ine Ur eae Ree Ir ne OR RRR Seay ene AT ae et eee 104.574 115. 663-62. 916 
Total (puree sks lees oss oil aces ecreuniend os, Spb sateen: cnicg bgeecinnte | 144.695. 144.479 SS. 447 
Total fatalities and injuries. .............0.... cece cece eee eee . 146.548 ; 146.050 &5. N72 

: ! 


COMPARISON OF INJURY RATES AT LARGE AND SMALL MINES. 


Table 27 affords a comparison of accident and labor data for large 
mines and small mines, classified according to the number of men 
employed underground. The figures include underground and shaft 
accidents only. . The combined fatality and injury rate for all mines 
included in the table was 354.86 per thousand 300-day workers in 
1922 and 317.02 in 1921. 

On the assumption that the figures for all mines employing 100 
or more men in 1922 represent the real hazards of mining operations 
on a large scale, the table shows that the accident rates ranged from 
355.78 fatalities and injuries per thousand 300-day workers to 384.39 
per thousand, the former rate representing the group employing 200 
to 299 men and the latter rate the group employing 300 or more men. 
In 1921 the rates ranged from 342.02 for mines employing 100 to 199 
men to 388.80 for mines employing 300 or more men. In both years 
the lowest rates were for small mines employing less than 25 men, 
but it should be stated that the apparently low rate for this group 
was probably due as much to incomplete records of minor injuries 
as to less hazardous working conditions. 

The table brings out forcibly the fact that most of the under- 
ground mining operations are conducted by a comparatively small 
number of mines. Out of a total of 1,672 mines employing 58,569 
men and performing 16,609,725 days of labor, 401 mines employing 
25 or more men each, employed an aggregate of 53,328 men or 91 per 
cent of the total, and worked 15,453,335 days of labor or 93 per cent 
of the total. Mines employing less than 25 men each numbered 


Google 


— 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 45 


1,271 and employed 5,241 men, or only 9 per cent of the total, and 
worked 1,156,390 shifts or 7 per cent of the total. . The group of small 
mines averaged about 4 underground employees per mine; the group 
of larger mines averaged approximately 133 underground employees 
per mine. 


TaBLE 27.—ACCIDENT RATES PER 1,000 300-DAY WORKERS, BASED 
ON SIZE OF OPERATIONS UNDERGROUND, for the year ended December 
31, 1922 and 1921.! 


uate etek Lae ee | -, 
Men employed. | | | 1921 
| - —— pave of | Aver | | Kitled ! Injured 
Num- avs O per per 
Men Equiva- : e ip: In- 

employed. ' oe o Actual) lent pais eee days Killed? jured.* Bi gray he Fa- | In- 

piants.) num- | in 300- | OPMPEC: | active. Neoek cee. workers tality| jury 

| ber. day | .| Fate. 

workers. , 

SS | er Be ae ected ceed et See eee ae aoe 
/ 969 | 1,875 989 | 296,553 | 158 1 431.01 43.48 1 3.25 | 41.50 
Oe ; 149 967 7&3 234,885 | 243 7 97: R94 123.889 4.51 | 92.88 
1-9..... ee T,U8] 2,812] 1,772) 531,488) 187 8 140; 4.51 79.01 [3.85 | 65.87 
10-14....... 61 717 50 178, 684 | 249 2 87 3.36 145.97 [1.22 | 139.73 
Eel Deere 54 872 760-228, 141 | 262 | 7 158: 9.21 207.89 96.48 | 134.72 
Tis ' WAS | 1,589] 1,356 | 406,825 | 256 | 9 245 6.64 180.68 [3.76 | 137.30 
20-24.000... 38 510 727; 218,127 | 269 | 1 162' 1.38 222.83 [2.24 | 158. 84 
oe eee 1,271 | 5,241 3,855 | 1,156,390, 221 18 57 4,67 141. 89 | 3.52 | 106.69 
5-49.11... 114} 45035 | 35619 | 1'085,564 | 269 13. 1,289! 3.59 356.18 | 4.60 ; 302.67 
50-90. 0... 125 | 8.645 | 7,909 2.372.816 | 274 | 40 2,862 | 5.06 361.87 7.4.39 © 282.27 
100-199 88} 12,286 | 11,412, 3,423,522) 279 | 55 4,055 4.52, 355.33 J 3.32 | 338 70 
200-299... 31, 7,600 | 7,513 | 2,253,807 | 297 | 472,686 4.92 350.86 14.35 | 337.97 
300 or more. 43 | 20,762 | 21,059 6,317,626.' 304 71 8,024 , 3.37 381.02 § 3.81 | 384.99 

1,672 | 58, 660 | 55,966 [16,600,725 ; 284) 234 19,413, 4.23 3.88 | 313.14 
j 


1 Mines in Alaska and California not included. 
1 Includes accidents underground and in shafts. 


ACCIDENTS CLASSIFIED BY MINING METHODS. 


Different types of ore bodies require different systems of mining 
and the occupational hazards to which the miners are exposed differ 
with the system or methods in use. In order to show the accident 
hazards for the various methods, special tables have been compiled 
which are presented in this report. These special tables do not 
cover all metal mines in the United States, but only those for which 
the reports received were reasonably complete in all details. They 
cover 69 per cent of all underground employees and 73 per cent of 
all open-pit workers; they also cover 70 per cent of all shifts worked 
underground and 76 per cent of all shifts worked in open-pit mining. 
Men working in surface shops and yards are not included in these 
tables. 

The figures for 1922 are based on reports from 276 companies em- 
ploying 52,999 men underground or in open-pit mining. The total 
shifts worked by these employees was 15,053,659, an average of 284 
workdays per man. Table 28 presents a summary of the accident 
and labor data for 1922 for nine different methods of mining. 

Similar figures have been compiled since 1914 and the combined 
figures for nine years are given in Table 32. For the entire nine-year 
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period the fatality rate of 4.65 per 1,000 full-time workers at mines 
working the room-and-pillar system is higher than for any other 
group. The nonfatal injury rate, 364.50, for the room-and-pillar 
system was, however, slightly exceeded by that for overhand stoping, 
which was 365.21. As is to be expected, the accident rates for open- 
pit mines are considerably below those for underground work. 
Among the various underground systems of mining the lowest 
fatality and injury rates were for mines using underhand stoping 
and those using caving systems. 


‘Operators’ reports, grouped by minting methods. 


Number of operators. 
Method of mining. ge SN RO Serie Wee irs eg ee Wont ace eae 
1915 | 1916 § 1917 + 1918 . 1919 1920 | 1921 | 1922 

| 

| | : | 
Room and pillar...................-. | 62> 62] sv! 92) 63 a5! OTS 

Overhand stoping: | . 
(a) With etulls Biba ianetinedy as Sed Mare sac 2 17 | 22 20 2n 28 20 — 18 : 13 
(b) With square sets, cribs, etc... 31 | 32 3l 39 | 47 32 | 28 24 
(c) With filling Bai lena neal atoanen nace 62 : 21 | 27 | 19 | 22 15 10° a 
(d) Shrinkage..................64) 28 | 13 19 | 17 | 21 | 24 | 15 : z 
Underhand stuping................-. 5 5 8 21 19 9 | 14 15 
Caving methods... ..............0005 50 61{ 69' 60; 49 51/33. 7 
Open pit, with steam shovel......... 23 23 | 32 31 | 39 22 3 47 
Open pit, without steam shovel. ..... 12 | a 13; 20 27 | 10 24 | 15 
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TABLE 31.— Metal-mine accidents in 1922, 


NUMBER KILLED. 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Underground. 
of rock| °F,°re ing | Run 
or ore | While | Tim-| py. | Haul- | aoe | of ore 
Method. roms | 0; | BECO | pao. | an (chute | Sram 
net | work- tools. | '¥®S- | dents.| raise, | or 
as | ae eee 
1 2 3 $14 6 7 
Room and pillar............. | 14 Jreneese Mavsees | 7 B hese tend |naweges 
Overhand rn 
Ce) WIC BSUS. os 6252is sacs chaccekeleoeeses 1 2 Dl cdkwa 
(6) With square sets, 
OFIDS, CtC. 22s ecccncc 21 h lLaxsases 5 5 | R leweseas 
(c) With filling. «.2....<. Ud ee See | 1 6 | is eeese 
(d) Shrinkage........... tO FEE PS Aon oe 1 1 Wits xsoua 
Underhand stoping.......... hy Weta s wea 1 3 | 1 | 1 eee 
Caving methods.............| 20 | BS ee) (ee a | 5 | 5 2 
Open pit with steam shovel..|.......|.......)....0-- leSGatnalncassutisetsins bee senbe 
Open pit without steam | 
SOU Ol dc wok ccakonssatwssadladages > sinea aide Pa san clea dete ba liweciivn eteeeee len sewee 
Total, 1922............ 7; | 2| a7] a] | 8 
i Ti 75 eR ee ie ee) hee cs | 1 
{ | | | | i 
NUMBER INJURED 
rey | 
Room and pillar............. 603 | 1,139 140 68 741 | 72 14 321 33 6 
Overhand ig ier | 
(a) With stulls.......... 326 152 98 30 163 | 82 26 142 17 10 
(b) With square ‘sets, | 767 47 48) 25 48 | 123| 20/ 133) 10| 28) 
cribs, ete. 
(e With filling.......... eos| 143| 173| 37| 129! 35! 26| 135 7 3 
(d) shirinkae eae eee bat 36 70 16 5 29 | 14 | 10 49 3 5. 
Underhand stoping.......... 98 185 65 15 157 23 ' 3 56 11 4 
Caving methods. ............ 734 293 614 68 419 | 88 | 160 176 10 36 
Open pit with steam shovel. .|.......)......./..-...-].. sata hwiese oe siccecaleaaseseloetaws's[aewassliseenss= 
Open pis WHhout Stes hiss cscleavavacicesccacloas Sgubiclaseesce lslehunce bs wiatwiots als niantonsaices ear aces 
shove | 
Potal, 00.6) cdc. 3,220 | 2,409 | 1,654 | 248 | 2,124) 437| 259) 1,012 91 149 
Total, 102ivecscxs..250 1,702 | 1,638 | 991] 142 | 1,287| 295| 144/| 624 48 3 
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by causes, grouped by mining methods. 


NUMBER KILLED. 


Underground. Shaft. 


sate Fall- |Obj / 
cation ects 
Mine | from | /"rush| Step- ing | failing | Break-| Over- igus, or] Other] Total, 
fires nat- eo ping down | ing of | wind- shaft. 
” | gray | Water. | on nail. | shafts. cables.| ing. 
gases. ! 


eveeeeeatescvrececscsaiereeeeecee}) #@ GF +; . _.. 48 Bae anceceetiaercevresecel(seetaevanienvavece 


eee 1! 

peeece tise eee testes ntees NE Goer ee 
peat SEES ee ae eee Receee teed 
= oe ee eee eee ee Te ee en (ee eee eee 
Cee ee | | on see 


45 755 

39 248 

95 539 
38 300 

10 33 

9 101 

117 7 


353 2,523 | 14, 495 
194 ' 1,510] 8, 686 
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TABLE 31.— Metal-mine accidents in 1922, by 


NUMBER KILLED. 


Surface. 


; | 
Mine | 
ears, ' Rail- > Run 


_ mine; way | or fall rag ' Hand 
 loco- | cars | ofore Falls | ou tools 
Method. mo- and, inor of , PIB. axes, 
tives, | loco- | from | per- | nail | bars 
or *« mo- | ore / sons.) | etc. 
aerial | tives. | bins. ° 
trums. | | | 
fee ea Ee fe Se ete | A tes pile : 
m= | 2 | 26 | a7 | os | oe | 38 
| Misty (ities sicily o Aree Rees rere 
Room and pillar. oo. 22.0... Rowers Genesee | meee ae levee fsdabn te! eecae' | Re ee SE Cetuescdue resis 
Overhand stoping: | | 
(a) With stulls ......... | erer ekigtke Pee rsee whtede DS evicted ok ats hE oc a eRine Suns tece ael GomeMee a ss 
(6) With square sets, | | 
Cribs, OC ..c.Gicc. as eee ne ere ae Iapento le aeaih acne alectscean Fe ae ea Ne A ot are sete SA pats 
(¢) With filling.......... eee eed Ee een ae even eee 
(4) Shrinkage........... ett ee wens hse Nea oe fl age NL eed wen ate a dhs line sh rat ets erates es tae ea 
Underhand stoping.........- (eer Sree ee acai ee Sena ake ahora tt Enea re ane 
Caving methods. ............ eee ett Neat an ae Poe: Me ot lab elated 
Open pit with steam shovel..j....... 0.2.55. i cesistccact ai ee tg Reger ae 
Open pit) without steam | | 
SHOVEL coh eos sicwe Seca ames nea a wal exons | toga Rect eok athe | patentee eres Vel scnica age leseged cee pv atastun sioell tint couty 
Total, 1922............ Useatee ad oe Bree ae Baas 
Total, 1921............ lihesaeracs Patiscpteiatie Esl Sot apes ais asl oe eae ane poten are | 
. ; i ; : 
NUMBER INJURED. 
| 
Room and pillar............. Tha asec e vt iaaee ayes | dea aria hahaa, otal Iegehesdie feu stands 
Overhand stoping: | | 
(2) With stulls.....0200. lhe wiatdaat cates ines) coctect: bral eee eets adicnpeanen Senet as 
(¥) With square - sets, | 
CTUS Cl Cr ai ia i Se Sera ste | Glade) ee hee hs etl see Bec eae, 
REY SNS TI a aes. 2.chce | iceras nate niet tel be beaasa del acdsee ee ee ene 
(4) Shrinkage........... | PG ranges beeedd lacane (ake ata cesseael cedootie leteeesd oo 
Underhand stoping.......... | ied ae Gelade andallln eg trsa cd coe ave Oe, A ahaha (Oat ac duis 
Caving methods............./..0.0--[ec2-e-leceeee- | Reweekes Tesctictaa iat ueite 
Open pit with steam shovel../....... pad aah lukim ce le gions oracuteay Gre el wake sane 
Open pit without steam | 
SNOVG secde we eeatee nde oe oye oe ties Meas each oe eee Sia sae ene bane 
Total, 1922............)....... een oer | same eee oer 
Toa wil a eS es | Vise aah need bee 
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causes, grouped by mining methods—Continued. 


NUMBER KILLED. 


! 
: | ' Haul- 
eee! j bee Falls of 
H accl- ~ 
slides | Explo-| dents | Steam | Fallsof) der- | orein  loco- | Elec- | Hand | Other Grand 


of | gives. | (loco- ishovels.| Pe | TKS, | or trom ‘motives tricity.| tools. \causes|Total,| total. 
| | sons. Povus: are 6c 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 57 
ROOM-AND-PILLAR SYSTEM. 


The room-and-pillar system of mining is peculiarly adapted to ore 
deposits that lie flat or nearly flat. The accident data for mines using 
this system in 1922 are based upon the reports of 75 companies em- 
ploying 10,318 men underground; the employees worked 2,808,724 
shifts, an average of 272 workdays per man. Accidents resulted in 
35 deaths and 4,216 nonfatal injuries among the workmen, represent- 
ing a fatality rate of 3.74 per 1,000 employees (300-day basis) and an 
injury rate of 450.33, as compared with a fatality rate of 3.62 and 
an injury rate of 362.04 in 1921. The main cause of the nonfatal 
accidents was the falling or running of ore while loading at chute, bin, 
or working face, and was responsible for 27 per cent of the injuries. 
Next in order were haulage accidents, which were responsible for 18 
per cent of the injuries, followed by falls of rock from roof or wall, 
which caused 14 per cent of the injuries. 

The injury rate of 450.33 per 1,000 employees for the room-and- 
pillar method was higher in 1922 than the rate for any other mining 
method except overhand stoping with stulls, for which the rate was 
473.84. During the nine-year period 1914 to 1922 the average fatal- 
ity rate for the room-and-pillar system was 4.65 per 1,000 employees 
and the average nonfatal injury rate was 364.50. 


Number killed and injured in mines using room-and-pillar method of mining 
uring the calendar years 19165 to 1922. 


fee, pee te ee, = — a ee et 


Killed. | Injured. 


Cause. | | 
soispo18 01 1918 1919. 1920)1021 1922. 1915 | 1916 | 1917 | 1918 . | 1919 | 1920 | 1921 1922 
mee Bee | ae 
Fall of rock...... ' 17 33: 10) 23) 17 3 14, 401) 591! 402, 430 S47; 324 as 603 
un or fall of | g | | | | 
rock or ore in : | 
loading.........[....]....! ie 4)....j....; 746) 908; 734; 749° 707; 873 542/ 1, 153 
Explosives....... : 1 ee Oe -)  )  e  d6 5831, 43, : 68 66 68 
Haulage....2.02.0/.... 7] 6 2} 6} 12) 1) 6 429] 793 707, $44) 696] G51 Bat! 741 
Falls of persons... Lf 2) 2)... 2.22 ej.eee} Wee. | 99} BS 8S 50 0 43} 43 83,72 
Miscellaneous...")..., 2 2)....[ 3]. 3) 3 H 1, ot 1,273) 58! 1,124 1,084) 1,174: 681 1,359 
Shaft..........0.. | : 6! 10, 18 6° 6 2 232-133, "2 14 714560 
Total....... 74 7 61, 38 47, 45 20 85° 2,819, 4,013 2,953. 3, 151 3, 254 3,278 2,001 4,216 
Per 1,000 300-d | | 


a 

{ 

| ay | | dl | 

workers........ pe ee ae Mi sae 263, ae 74 413. 95 477. nie es 68 Sal. 20 303. a 310. 350 462, 04,450. 33 
t Lil q a : | | a: a 


OVERHAND STOPING. 


Accident reports for mines using overhand stoping methods were 
received from 87 companies employing 18,137 men underground. 
These men averaged 305 workdays during 1922. Eighty-nine fatal- 
ities and 6,722 injuries among the underground workers resulted in 
a fatality rate of 4.83 per 1,000 men employed (300-day basis) and 
an injury rate of 365.07, as compared with rates of 4.39 killed and 
323.49 injured in 1921. The combined fatality rate for overhand 
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stoping was higher than that for any other method; the nonfatal 
injury rate was exceeded by that for the room-and-pillar method, 
which was 450.33. 

Of the different types of overhand stoping, shrinkage showed the 
highest fatality rate, 12.80 per 1,000 emplovees, followed by a rate 
of 4.59 for mines where filling methods are used. The highest injury 
rate was 473.84 per 1,000 employees, for mines using overhand stoping 
with stulls. At mines where stulls were used, at mines using square 
sets, cribs, etc., and at mines using filling methods fall of rock or 
ore from roof or wall was the principal cause of nonfatal injuries. At 
mines using shrinkage methods, the largest single cause of accidents 
was the falling or running of the ore while the men were loading it at 
chutes, bins, or working face. The average fatality rate for overhand 
- stoping during the nine years 1914 to 1922 was 4.54 per 1,000 300- 
day workers and the injury rate was 365.21. 


Number killed and injured in mines where overhand stoping was principal method 
used during the calendar years 1915 to 1922. 


Killed. Injured. 

Cause. | ; | * or wae oe . | series, lees y as 
1915'1916/1917/1918'1919}1920)1921/1 1915 | 1916 | 1917 | 1918 1919 1920 1921: 1922 

dea adhe on oe ee em ee eee ee eee al tase ae nthe 

| * 
Fall of rock... ... 9 51) 48| 51/ 40) 41; 21! 38 3,579} 3, 431] 3,370 2,784) 1,704 1,685 773 1,735 

Run or fall of rock | 
ororeinloading.| 10° 5, 5 9 4 1 2,922| 2,717! 2,325! 1,630° 994 1,128) 728 N74 
Explosives....... 16, JO; 15} 12) S| OD 134-204) 161, Yl} 7a 77 31 rt 
Hauluge.......... 9 6 4 6 8 & & 1,771) 1,604) 1,798 1.443 83200 912 as 
Falls of persons..| 21) 5, 12) 61 9| 7 ‘ 1A 519] 354] 347; 376) 1672425 
Miscelaneous....| 13: 16! 17) 33) Vi aw 4 6,391) 4,525, 4,688) 4, 051] 2,568 3,027 1,630, 2, 683 
Shalt-csas scacdee. 35/32) 33 a 21} 16) 10) 352) 363) 377) NS] 223 133 403 
Total.......] 193) 125) 134) 148; 98 a1 53 5, 668/13, 198/13, 066/10, 660! 6,563 7,272 3,909 6, 722 

Per 1.000 300-day | 

workers ........ 4. 71)4. 13-3, 67 e 4. 71/4. 36:4. 39 4, 360. 27/315, 30 34%, 34 323, 49365, 07 


M2. ie 441358, 23 
| i | l 


UNDERHAND STOPING. 


The figures for the underhand stoping system of mining are com- 
piled from the reports of 15 companies operating mines in 10 States 
and employing 3,373 men underground for an average of 268 days 
per man. Accidents killed 14 men and injured 734, making the 
fatality rate 4.64 per 1,000 employees and the injury rate 243.45, as 
compared with a fatality rate of 5.30 and an injury rate of 290.84 in 
the preceding year. The fatality rate in 1922 was higher than that 
for any other system of mining except that for the shrinkage method 
of overhand stoping. The injury rate was lower than for other 
methods of underground operations except overhand stoping with 
shrinkage. The main cause of accidents in underhand stoping work 
was run or fall of ore while loading it at the face, chute, or bin; next 
in order came accidents due to haulage. The nine-year fatality rate 
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for underhand stoping from 1914 to 1922 was 4.34 per 1,000 full- 
time workers, and the corresponding injury rate was 330.66. 


Number killed and injured in mines where underhand stoping was principal 
method used during the calendar years 1915 to 1922. 


Catrse | 5 : ee 
1915/1946 1917}1918 1919]1920 192171 
Fall of rock...... i 
Run or fall of rock | 


orore inloading.;| 1 
Explosives....... 1 
Haulage. . . ] 
Falls of persons. .|. Sea 
Miscellaneous... .| 


wees 


Total...... 


CAVING SYSTEMS. 


The figures presented in the following table represent several va- 
rieties of the caving system, such as top slicing, substoping, block 
caving, etc., and the preliminary work that is necessary for any cav- 
ing system. Accident reports were received from 37 companies oper- 
ating in six States at whose mines 11,601 men were employed under- 
ground, each man averaging 283 workdays during 1922. Accidents 
resulted in 43 fatalities and 3,424 injuries, indicating a death rate of 
3.93 and an injury rate of 313.15 per 1,000 employees (300-day 
workers), as compared with a fatality rate of 2.84 and an injury 
rate of 298.65 in 1921. In 1922 the fatality rate for caving methods 
was next to the lowest rate for underground systems of mining, the 
lowest rate being that for the room-and-pillar method. The injury 
rate was not as low as that for underhand stoping and overhand stop- 
ing with shrinkage. Falls or slides of rock from roof or wall were 
the chief cause of accidents at mines using caving methods. The 
average fatality rate for this system of mining over a nine-year 
period (1914-1922) was 4.07 and the average injury rate for the 
same period was 331.75. 

71511—24——_5 
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Number killed and injured in mines using the caving system of mining during the 
calendar years 1916 to 1922. 


Killed. 
Cause. Beas —_——- 


Injured. 


1015)1016 1917 isis 1919 1920 1921 192 1915 1916 | 1917 1918 | 1919 c 1920 | 1921 | 1922 
Siete ee eto (coein e ctetes  Ie eee RE eee eae aa 
‘ : ; | ' 
Fall of rock...... | 34 34) 36) 38/ 40; 29 8 1,870! 1,962 1,841 ne 1,777| 1, re 607| 784 
Run or fall of rock | I | 
ororeinloading. 4' 3 3: 2) 3 5! 2 486, 889° 745 | 600: a 303' 483 
Explosives......., & 13 6 7 5 4 3... 66,5 173) 100 138: 86 113, 41: 6S 
Haulage.......... 28 13) 6 6 4 2 704) 978 840 798, 657/777! 310, 419 
Falls of persons. ./ | 7 8 64 OSL. 1 142) 124) «=146 194139139) 12 KS 
Miscellaneous.... 7, 2) 3) 22) 2) & 2 2, , 267) 2, 2,795 2,711 2,658 2,157, 2,456 806) 1, 417 
Shaft............ 4/13 16 13) 85S ie a8 162174 12414547! 105 
eee (etd ree cllercankcagion (paqueeetl ptgee ts alae Mares geen ecg ae 
Total. ..... 67 80 85 gal 67) 55 22 5,801; 7, 134 6,545 6, sal 5, 540! 6, 138, 2, 18 3, 3,424 
Per 1,000 300-day oe 


workers sSrutitetcs 3. sig v2 28/4. 69/3. 88/3. 02/2. S43. 


| f °| pase. 7132. 64/347. 55 320. 51:337. 57 29s 6) 313. 1S 


| | ort 


OPEN-PIT MINING WITH STEAM SHOVEL. 


Open-pit mining with steam shovel is represented by reports from 
47 companies operating mines in 11 States and employing 8,456 men 
(shop employees excluded), each of whom averaged 262 workdays 
in 1922. Accidents killed 16 men and injured 800. The fatality rate 
was 2.16 per 1,000 employees, as compared with 2.59 in 1921, and 
the injury rate was 108.21, as compared with 142.12. The fatality 
rate was lower than that for any other method except open-pit 
mining without steam shovels; the injury rate was lower than that 
for any other method of mining. Most of the accidents for this 
group of mines in 1922 were due to falls or slides of rock and to 
haulage. During the nine years 1914 to 1922 the average fatality 
rate was 2.68 and the average injury rate was 200.03. 


Number killed and injured in open-pit mines where the ore was mined by steam 
shovel during the calendar years 1916 to 1922. 


Injured. 


Cause. ara aa 
ee | 
1915|1916 1917 1918 1919'1920 192111 1915 | 1916 | 1917 1918 | 1919 | 1920 1921 | 1922 
J —-j|-! -- }-}-- ee ee eee 
Fall ofrock......., 4) 5 9 1 4 a oe 402) 380 346) 144, 14365) 
Runor fall of rock 
or orein loading. ....}......... ....|.. eae. “Ublos 9 17/. 5| 1 ee 4| 6 
Explosives......- | 7 4 9 6 1 qi) 75) 57, OH as 7; (12 
Haulage.......... 16) il; 13, 13) 5) 3 5 2xv| 304] 336,130) 128110, gS 
Falls of persons. . erie Hea od... 129) 223 «199 «671038 sD 
Miscellaneous. 3) 4 3l 8) 63) 67 | 4, 548 1,88) 1,352 704 985 498 530 
Shaft.........cce eeeafeeecleees eet ae ee See ee Peel eee ee vaionris en 
Se Se ee ee ae ee ——~ = ail ae: = 
Total...... 24 27, 29' 39, 15, 16, 14| 161 1,008) 2,416) 2,257, 2,285 1,076) 1,376! 768) $00 
Per 1,000 300-day | ee ” 
workers........ 3. 1613. 15.2. 813. 66 2 48/1. 73,2. 59)2. 1 


79/281. 58,221. 39 214. 27/178. 00,149. 13.142. 12 108. 21 
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OPEN-PIT MINING WITHOUT STEAM SHOVEL. 


Reports from open-pit mines where steam shovels were not used 
were received from 15 companies in nine States employing 1,114 men. 
Each man averaged 286 workdays in 1922. Accidents killed 2 men 
and injured 186, the fatality rate being 1.88 and the injury rate being 
175.14, as compared with rates of 4.05 killed and 219.86 injured in 
1921. The total period of exposure to mining hazards for this group 
of workers in 1922 was equivalent to only 318,535 man-days, too 
small a period to lend much significance to the fluctuating rates 
from year to year. The average fatality rate was 2.46 during the 
nine-year period 1914 to 1922, and the average nonfatal injury rate 
was 135.61. Both of these rates are lower than the rates for any 
other method of mining during the same nine-year period. Most of 
the accidents in 1922 at this group of mines were due to falls or slides 
of rock or overburden. 


Number killed and injured in open-pit mines where no steam shovels were used 
during the calendar years 1916 to 1922. 


ee 


Killed. 


Injured. 


Cause. Se ena a ee ee 
| | i | | 
105 10161017 1015 1910 1099 102} 1915 | 1916 . 1917 | 1918 | 1919 | 1920 | 1921 | 1922 
8 aS ee Sete alt eS i a hs De I ee E Fey (emanate erate (ane F 
H : ! 
Fall of rock. ..... ieee ee 2 3 1 3h. 1626} SI 13) as} a7] 20 
Soe ea nloaiine | | | ; 5 
ororein el tele cle icvercil-e o08 ares ree L scerehel ie ese erw-aee Yok Sate] seid Seite ecg e\ece Lore oe wie |e 6 ewe | o'eeceee 
Explosives.......!....|....|...- i Pose Be 1 5 616 7 7 3 6 5 
Haulage..........[....[0.0.[.00- b....|-+-,| en eee 2 34 2 2 5s 7 14... 
Falls of persons. .| ij....|.... s Betenleces lees aleee 9 2 i 
Miscellaneous...) 1/0202)°000)....0ISIITT 93 3346) 108 a 53] 156} 147 
tennis ea chavo Seo nigel eK del les ih aaa 
Total......) 3) 0 0 6 4{ 1 4 142) 108, 109) 232/128; 84217186 
Per 1,000 30)-day | 
workers........ 2 H)....).0.. 3.39.3. 57,1. 27 4.0511. $f120. 08 348, 39) 86. 71/131. 15/114. 28106. 87219. 86,175. 14 
7 ' t i. ! 
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ACCIDENTS IN MINERAL INDUSTRIES. 


Table 34 has been prepared to show the comparative accident rates 
for 1922 in all branches of the mineral industry for which statistics 
are compiled by the Bureau of Mines. Reports of nonfatal injuries at 
coal mines are not received by the Bureau of Mines. For all other 
branches of the industry, however, the highest injury rate was for 
the lead and zinc mines in the Mississippi Valley States, and the 
lowest nonfatal injury rate was for by-product coke ovens. The 
highest fatality rate was that for mines producing gold, silver, and 
miscellaneous metals, due largely to the death of 47 men in a mine 
fire in California; the next highest rate being that for coal mines. 
The lowest fatality rate was that for marble quarries. 

Table 35 indicates the percentage of deaths due to each of the chief 
causes of accidents at coal mines, metal mines, and quarries. During 
the 12 years covered by the table most of the fatal accidents at coal 
mines were caused by falls of roof or side, use of haulage equipment. 
gas and coal-dust explosions, and explosives. At metal mines the 
main causes of fatalities have been falls of rock or ore, falls of persons, 
haulage equipment, and the use of explosives. Fatal accidents at 
quarries were mainly due to explosives, falls or slides of rock or 
overburden, machinery, and hauluge equipment. 


TasLE 34.—Accident rates in different branches of mineral industries in 1922, 
es on a 300-day basis wengu: of shift not ucgusecered): 


Men eps ed. | | NG GGE kiled 


| 
| | “ orinjured per 


Aver- | - Equiva-| Davs of | 


1.000 30-day 
an ae ‘ workers. 
Branch of mineral industry. Pia 5 eepaal ae | labor — |Killed. Injured. ee ok 
active., number. workers , performed. 
| | (ealeu- Killed. Injured. 
! | tated). | | 
ieee A - Sees Sa ah _———_ agers ps) ee ae ge @cs “> Veta te oe 
Coal MINCS.........02 ce eeecee 144. | 844,807 : 495, 056 | 121, 516, 5 ape Ws ri! aac eas : | Sree ee ae 
All metal mines.............. | 276. 105,697 | 97,138 29, 141, 293 34400 26,080) 38.4 | BBN. 4B 
Copper nines. .......-.-. 292 | 25, #39 | 25,017 | 7, 504, 983 75 8,025 3.00 320. 78 
Geta and miscellaneous | | ; \ 
metal mines............ os ae ah ald 26,144, 7,843,280 | 140 6,895 =. 35 204). 29 
Iron mines........-...--- | 257; 32,241 | 27,621 | 8,28, 205 83! 4901 3.00! 177.44 
Lead and zine mines , | 
(Mississippi Valley)....:5 278 R90); 8,332] 2,499,531 22/ 3,868 2.64] 464.23 
Nonmetallic mineral | | | 
INITIOS (49 6 peek herent crete | 271 11,113; 10,024 3,007, 274 | 24, 2,481 2.39 247. 51 
All quarries (including out- | | | . 
side works)..............26- 261 79, OX1 68, X61 20, 658, 338 132 11, 839 1.92 171.93 
Cement-rock quarries areas | $12 12, 260 | 12, 759 3,527,691 29 2,448 9 2.27 191. 08 
Granite Quarries.......... 23h 8 956 | = 7, 035 2,111, 425 10 ! 1,036; 1.42 147.20 
Limestone quarries....... | 253 39, 961 | 33,728 | 10, 11K, 317 63 5,994 | 1.87 177.72 
Marble quarries.......... 2x9 4,803 | 4,626 1, 387, 90S ae Sel j 6435 127. 76 
Sandstone and bluestone | 
(PUMRELOS ae ese eens 233 | 4,305) 3,349 1, 094, SRS 4 337, 1.19 | 100.63 
Slate quarries. ........... 266 | 3, 941 3, 493 1, O48, 031 11 445 3.15 127. 40 
Traprock quarries........ 239 | 4, 855 3, 568 1, 160, 278 13 998° 3.36 ' sx 01 
All quarries (excluding out- | ; 
side works)..........-.----- 246 | 48,527 | 39,788 | 11,936, 454 | 92 7,049; 2.31: 177.16 
= quarries (outside works | oe 
fils eee nde ste eeenes | 285 | 30,554; 20,073 | 8,721,884, 40{ 4,790] 1.38! 16476 
Metallurgical plants: | | ; 
Ore-dressing plants....... 284 11,676 | 11,052 3,315,471 | 12 1,98 | 1.09: 179.51 
Smelters.....2.seeceeeeee 321 19,495 | 20,887 | 6, 288, 159 16 | 3,002 | .77 «143.71 
Auxiliary works.......... ; 320 | 12, 82Y | 14,069 4,220, 68S | 17 1, 62 | 121: 12.28 
All coke ovens.........000008 24) 19,278 | 1k, 236 | 5, 470, 939 29 | 1,710} 1.69 93.77 
Beehive coke ovens... ... Iss) ott | ones} Maaziay x 474 | 166° oR 
By-product coke ovens... 333 | 11,4u7 | 13,413 4, 0123, S2U | 21 1, 236 1. 57 92 15 
Total, 1922............. 174 | 1,092, 863 | 635,299 | 190,589,710 | 2,529 | 46,307 | 3.98 _ 20118 
Total, 1921..........06- 1x9 | 1,048, 036 | 65%, 537 | 197,560,952 2,467 | 35,416 | 3.59) 192.19 
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65 
S, AND QUARRIES: Principal 
causes of fatalities, showing percentage due to each cause, 1911 to 1922, by years. 


Cause of death. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Taste 35.—METAL MINES, COAL MINE 
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TaBLeE 36.—ALL MINES: Widows and orphans caused by fatal accidents, by 
States, during the years ended December 31, 1922 and 1921. 


1922 1921 
State. agg an Ree oe ee ee 
Widows. | Orphans.;| Widows. , Orphans. 
ne SR ee ee re eee ee ee een eee 10 , 11 2 7 
OD SC Ba ce il io ar See ok ce en eget cathy MA IA! tetas A td 2d ng died Ry ts DACs ad a NA. ong ) a vee ae 
RE OMB ae Bes ortetd ea rans asec tare cde Cotes harem ea ose 8 | 17 10 | Q 
Cali lOriiitie he os oe alionne Sales Yona ticn ater ari gees meas 15 | 25 5 10 
Colored One ce i ein Bs eB EE a 3 | 5 6 10 
PIGHIda bless et cnn binge ions vida cus emcee ae ve eaanabeeeee 3 3 3 | 4 
COOPER Ai A Gisele sm ail eps acauid clade eaatien ds peck ea abe ee eeinal ude ke euees Lovenantaserdl ee eoatess cstchaeates 
ROBO oo oi, cc sae At Aan aa a ores ehh toads Ga teseree Mera deat ee Sg 2! 4 2 | 6 
TUGGING 5d ec eee ele Ope eee tee ead Ua sad oes 2 | 7 1! 1 
TOW hic sess acest ose sea ence ere ce oe Pate te rede tty hare 8 ote Mead to At | sei eayeus 
BOAT SAGs oc ernie sh acdc aysnenn re ena dead hue ete badeaaaseea cine ton {ecaeatecet eg ay Sheva | a eselenais ce Se -aceu] eicbieawyeceidab: eho enersvale alenenete 
I OCMGUCKY cog os cats co hiagte esata arcane cea eee da Ke aaear es Geis bia LU ewe hear ees ib enmia sons TS teest lites 
Michi Gatics diese bccn ten oes ha Necenn sae ee obs Locus o neeamate te 23 50 33 | 66 
MINN CSOtGs sch ce cha be eo las soe eae banee eee a idada cs aienta anes 22 47 14 | 31 
MiSSOLITE 6/6 /gecceeoc hk wee Ge ee he Ce ee ee ee ied 10 | 14 5 | 27 
MON (BOS as cease Seid ae eke eee a eee Sa eaee acme niid 3° 5 oF 6 
INOGVAO osc sea dea dae eae deteiee emcee tie ee eas 2 | 4 1 2 
NOW J OISCY new siiccettin cure Aiioetd Seacs ae eeewas ate tmartea ane ueeneee ete Hs Ae avel pasha 1 | 6 
NOW Mex 1COn cca abies ceees tue sues tah eee cesta bods 5 | 7 1 | area neee ee 
ING@WOY OL = 3 = osc iets honk sie BS here ae pleted had oa ies 7 | 31 7 27 
INOFEN CAPOUN As a5c sce incatadraly dd celle wcxauban esc acn's Ay tic came ae aa weaw Hl eeS eden. | eduaase | ee etind 
ONI@NOS 62s uctotc coscaee secon nce ood saueenedonoee ks 4 | 4 3 4 
OTC RON os, aes eet at eat ee eeiaet as ao bnadee wane Gaede ee Een l | 1 
PONNSVIVOII osha nd oe he Pina Rae aes has ade a Seats bare hound ledteatate ates | ds dog rats seed iy geste gil cede salah s eieterats 
South DakOSs oes ssc osew hh heh 4 obec sieves edi cau oeacie ooeces 2 | 5 1 z 
TT ONTNCSSOG. oi.o55 shes sare k ehase Steet Gb cedex ste taestessaas esas sees Pease: [eeegenearens | ere ees 
TOXRS io Gesd sheet orccsieiek ete shies bce GU ee be oe ORE OE eet Sena’ 2 Meta ky Ae Nees ll ral carer he 
WAN ioc occ tities ai eve ea ene ewhewete ee ek oeaes eee, 8 163 hse eo veck coi leteee wet 
MARINAS es osers chat es dct anaes 844 sh eae OSS ees eRe R aL 1 3 2 1 
Washingt One. ioe eres Ses hue hin ere an cate seca Ree (pererr ie eset MERE emer el eer ers Cnr mn eer 
WASCONSIN 2250 cost Sane ns ee awed oo Ma eee ere enters |i coat 2 avcbeca: | Seared ae veedens | eget ater corevaiens' | aeslerereiaiers 
WY 7 ONG es octet cede eo Aa ected ee ata Rae ee RE AMG Re (OME ant Seadeaes Up 
Other States oic.o5 esc co es oot cheuavakn aoeaewenecsaan cae ese | 14 25 6 12 
GS | 146 WOT ko enihsl Seater a 
Total, 1G2l coos coc ica cs ee utes cane esos eeeaaei ee ceeseet puareaness | uacca eae arts 112 232 
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TABLE 37.— ALL MINES: Number of active operators, by States, 1916 to 1922. 


State. | 1916 1917 1918 1919 | 1920 1921 1922 
' a) 
INBTID Gi ec at ln Aces are eet oe 22 42 38 31 | 23 15 15 
£0 Lc 1 Gir eee enero ae are Se oe We en Peete ee ee 428 362 270 438 | 385 434 603 
A rizona : 
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ee ee i es 


ee 


Ce ee es 


A ANSAG 5 c3 cot 586 fad 6 ddidaw ee Gan eeeeeexkba 
RONG RV oa si s.nie od acclaerovaaineecaduerceeibone | 
MICHIGAN. odode 5.055 eae eee ns Gade ead wan 
Minnesota 
Missouri 


Cr ee | 


ee ee eae 


eee nae eee eres eta wer ae eemseseeeeesawese 


North Carolina 
Oklahoma 


em ee ean eo eonerrer eer eae en eneanenrseseeesn 
ey 
Ce ee a ey 


ce wes eeoerenseeraesrenreeasressaecaesonae 
i i a i ee ee) 


i ee ee ee ee ee a 
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ov eeceeoera en eeseresr seas aeceeeansensene 
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ee nme etetaerees ees perc nerenmeuseseuereneca 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


TaBLe 38.—ALL MINES: Men employed and the equivalent in 800-day workers. 
1921 and 1922, with 5-year summary figures. 


State. 


COlridos ne ctes cc aiel asset Gan 
MOTE cid sleSsac HEA c coarh cs ahha sie aura eben arace tie aruaedlao 
CEO ON ON 3 nao 30 edie Seon ewS swe i cle ees 
DOIG 3.2.43 ois Bs ota eae wie Bowles jbekes 
TINGS cee oe te ee oat ala eg ee as 


TOW eis oan Saieerany ote ee beet 


REnNUCKS vacyeun ora opadwenwenmes nese Sate 
DUCHY 0). Us hae tats sale Mel Mia Wao hd Oleh ay 
MINN Ol Ree tci5 ces bee aetna dee lace wa sate 


DN CN A Acauti cates ye a Sage ie a 
INOW UOESOY cu, cc Sacowe sa aisles pareaum ee ats 
NOW MO@SiCOe. 4000s cance ce owdise oo cenecc! 


ONCLON Ne casa sew eas eee eed been eaten ds 
Pe@OnSMIVONIG. cea pcueceseuetas Ge eteus coed | 


SOUUE Dakoliiiscccoegaioh Waadedatesuue sed | 
VT ANNOSSOO 6 oc soc eh inte dace oe baa kena es hee as | 


W OSUINE(ONG <4 ies seaeee eck eas Peden 
WSCONS Discs ot eee eeoiewe bhed oe wee | 
WY SOMNIN saute sacs Sbtie euseceates Bhan ad vewahaon 
COUNT SUS oe isto Soo 6 aides o are Aid aay eae 


Total, 
5 years 


1917-1921. 


ee ee ee ee 


37, 016 
21,570 
78, 208 

3, 05 
35, 563 


31, 048 
16,417 
2,744 
21,410 
3, 259 


85, 857 


$1,165 
60, 719 
23,739 

9,143 
17, 835 


16, 783 
2 704 
17, 260 
4,055 
1, 835 


7, 362 
15, 378 
6, 225 
9, 416 


4,244 | 


12, 412 
1, 833 
7, 0U0 


| 758, 959 


| 


1921 


11,41 
4,079 


5, 262 
3, 385 
1, 162 
2° 349 


2, 521 
323 
1,513 
487 


| 


717,011 


Number 300-day workers. 


Total, | 
1922 | 5 years ig2l | 192 
1917-1921. | 

ea 
6,219] 34,475 2, 806 | 3,413 
3,346 f 17,130 2) O64 2.604 
8,848 | 79,617 5, 585 §, 903 
252 151 an 
5,224 35,987 4,499 | 5,078 
28, 183 3,271 | 2,943 
2,353 1, 440 
145 | 118 
2, 810 3, 271 
189 | 495 
208 | 22 
587 i 12 
| 2530) at 
11,843 13, 60" 
| “@ize! = 1.28 
| 3,983 | 4,422 
I 8,187 9, S71 
» 3,027 | 3, 031 
Q | 6ST | R22 
/ 41,192 1,10 
1, 874 2 te 
: 184 zu 
1,115 | 2, 665 
qo: 200 2H 
536 | 160 166 
| 1850; 9 1,3H 
i 1,510, 168 
688 1, 16: 
3,980 1 5, 156 
| S74 | 1, 061 
ae 2 
519 2 
151 B3 


1,269 | 1,470 
| 74, 508 97, 138 
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TaBLE 39.—ALL MINES: Days of labor performed and average number of days 
mines were operated, by States, 1921 and 1922, with 5-year summary figures. 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Days of labor performed. Average days active. 
| | 
State. 
é Total ! 
roe ers |. 1021 1922 B-vears | 1921 | 1922 

se 1917-1921.! | 
i, Gf 6 Mee pete ete , ae Leyes Sirota -| Seon p 
Alabama...........ceeeeee eee 10, 342, 545 841,73] 1, 623, 744 279 | 174 261 
AAS hie tce vs nace a mnreaees< 5, 138, 738 619, 080 782,717 238 | 226 | 234 
NE ON Bis ee ore estonia de wa eens | 23, S84, 731 1,675, 378 2,670, 980 305, 240) 302 
Arkansas... cc ccc cc cece ccccece H G88, 833 45, 368 60. 480 253° | 205 | 240 
California. ..... 0... ee | 10, 796, 348 1, 349, 592 1, 523, 410 304 | 285 . 292 

. ’ 

Colorado. ........ecceceeeeeees 8, 454, 470 981, 175 882, 700 272 | 258 | 277 
BlOridh ca Saedansersiaeevi6eees 4, 185, 250 706, 017 437, 946 255 215 | 249 
COUN PIB. cua taevta ae cesee ee 63, 187 43,398 35, 284 231 | 168 | 219 
DGG ds tet e ec ee wens | 5, 78), 175 | 842.927 981, 135 270 | 250 257 
MWiGiSe, ch rteica oe etea tances 791, 141 | 56.727 148, 366 243 | 9S | 261 
1 Sa nen Maree ee 457, 390 | 62, 288 69, 681 243 | 21: 25 
IWSNSSS soe ener casa aoe 1, 242,931 176, 982 361, G6 240 204 | 262 
Kentucky... cee eceeeeeceeeeee 514,356 | 7h, 751 161, 154 225 | 2300 | 235 
Michipitiieaci cated esctecets 38,476,817 3,553,013 | 4,699, 705 2x6 | 223 272 
Minnesuta.....-..... +. sees eee MOTB THB | 27521669 | 3.070, 572 280 241 | 256 
MISSOUTI aA tots sues oaiee eke 8,177,316 1,179, 855 1, 326, 645 262 | 289 300) 
MuNiMGcs cacuooteaint aces 18,300,670 1,541,120 2,961, 273 301 | 293 4 
NeVadH creek atienGaseweect  @O2l tad 908,170 900, 400) BOL | 268 82 
NOW TeLsO¥ cclesscesccuscyssce 2 462.824 | 206, 079 186, 725 259 | 177 247 
NOw: MexIGO ss .cunicetaeeeces | 4,920, 541 | 357,527 331, 548 276 | 132 . ons 
NOW MBER or eve whe oataennet | 4,753, 775 | 562.345 681, 645 283 | 223 253 
North Caroling .......e 2.22... 630, 236 55, 204 71,859 233 | 171 204 
ORANG Ge snob eicocecead | 4,281,624 334.477 799, 646 O48 SS | art 
ONO s occ ol wk aie scene weecad SUG, 467 | 2 O10 61,047 199 | 127 206 
Pennsy Wands. cecsvedacccess ol 461,087 | 48,015 | 121, 5X1 251 | 158 | 285 
Sonth Dakota...........2..006 | 2,610, 799 | 555, 003 553, 178 432 | 337 | 325 
Tennesse. .....eeee ce ceeeees 4,005, 851 | 453, O89 492, 462 20) 20-4 239 
DONOS hi he sera kob us reek sf "2,053,855 — 206, 369 440, 150 830 272 | 260) 
UUs acctoeaarsy on aad Wala ia tae 9194S LIM OH6 | 1,546, 671 322 208 | 327 
WICQINID 4 cadet gcatisica ature aes F 2,450, SO7 | 262, 115 320, 242 261 | 253 | 269 
Washington oy: Jasieatacaaloe 940, 270 | 63, 553 | 66, 266 222 148 | 184 
Wisconsin. ........eccccee eee 8,285,610 158,575 - 249, 492 261 172 | 234 
Wyoming..........2..200008e .| 416, 304 | 45, 405 | 6H, 9:30 227 154 | 269 
Other Stutes.......0......0006 2,052,622 | 380, 439 | $41, 013 203 208 319 
T Ota) fcc Gehea es eis «| 215,103,504 | 22,352, 702 ) 29,141, 293 238 276 
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TABLE 40.—ALL MINES: Fatalities and injuries, by States and years, 1921 and 
1922, with 5-year summary figures. 


| Number killed. Number injured. 
state, | Total Total | | 
: &Veats «1921; «1822 Svears | 1921 1922 
11917-1921. 1917-1921, | 
| 
MINDAMIA eee acto dig ead ly eee eee 118 § 17 7,365 642 974 
NUNS A cteshcdeg Sek ticle 0 cn aa aeaeteght aaa euadans at 68 13 4 1,557 21S ya 
NTIZOMA cele ente rie arewes ates 8 302 23 23 32, U7 1, 826 3,235 
SPRUNSIS Ala cht esses ta edo lee teen as Bit ge ode ei dee Sea iae aes 234 16 | 3s 
COWMORMID sc ecicceet ada v ieee cuuacecenen des 159 17 | 64 10, 152 | 1,315 1,397 
| 
COlOCNNO fai ences aetna tes tines oes enews 157 15 13 3,902 133 477 
Oa Steg aio aca Rad oe ele lh lay Ba Steve 37 5 4 1,999 | 17: 413 
Georgia. ..... ding Sere Site aN a ila acetate ber ate taien Pl wedeatehaMere saa ete WO | Cr eee 
LOS Gxt te iced acwedaatacetaeouenutud 74 t 9. 9 4, 482 R46 | wha 
RNOTS 2 2553. ck perce seus aubsel Seeweet 14 | 1: 3 414 | 16 49 
1 i 
LOW 2 elk inctecot See areata ahd aie onan 1 | Ly eases 267 51 9) 
INS 8S 7 tigi eth gag aeawetn wenesess eee 17 | 1 1 1, 302 2ER , G41 
WCUIICIN Sy ences tect ec cen bce eed 5 eee eae 1 209 | 6 is 
SCHIUAW veh coved pelea uae ea edt 391 43 | 34 29, 053 | 2,978 | 3, 5%6 
MINNOSOLA sg isco oh adn Ghee ews Ge oesiens : 237 | 23 31 16, 225 | 1, 660 | 1,309 
MISSOULA acct ih ee eal h eaten 6, 213 | 876 ORS 
Montiel 25cccsecte tab et caer dana. 14, 261 sé | 2,497 
NOV OC Biicoscketnd ic hhaacs ay vache coer are de > | 3, 926 STU | 45 
New Jersey... 2.000... eee eee eee 1,200 &3 | 13 
New Mexileo so c5.05sshveaccanenecaxes es : 3,316 185 243 
NOW Y OPK 25 Loney cat tiaeetcevsess 5, 157 1, 067 | 1, 009 
North Carolingencnge. ds suuietecigetwiesy;  -0 Wetee@ies sanaiececss 241 1 | 14 
ORANG is ses occ ed Si dae aromas 5, 859 699 2,009 
OTOC00 i scec cia eeriaiesdcdreseesser: TBS Pr eeietoeses 460 26 36 
Pennsylvania 1 10 21 
South Dakota...............0e.e00- Sieee 5 653 | 602 
O@DNGSSO6 oii f5hn soe ca racked hee dusnes 3 x 445 | 378 
TONGS ohare ee chi at tose oak Boe 3 273 | 3ov 
tahoe dows ve tera ins Leeds WS Sienareretaverexe 27 334 1,149 2, 564 
Wirginise 22 ces Gash wees en eaemtevnarine 1 | 114 | 96 
Washington...... 2. cece ccc cee ee eee 3 10 20 
Wiscomein Pa cwladtusamserecas pone wes seidiles 3 125 125 
pe orine Bes i a alia SOalee Cans aah aN ie tenet aati 1 18 a 
‘Other States 3 270 699 
TOC oso oso So nis ein Hid awce wera 18, 006 96, 080 
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TABLE 41.—ALL MINES: Fatalities and injuries per 1,000 300-day workers 
employed, by States, 1921 and 1922, with 5-year summary figures. 


Number injured per 1,0v0 300- 
day workers. 


sorte i ea a gr 


' Number killed per 1.000 300- 
day workers. 


State. 
' Total, | 


| Total, 
| 5 vears 1921 1922 5 vears 1921 1922 
' 1917-1921. | 1917-1921. . 

De fe ania Mich Pacts i ent 
Alabama......cccccccccccecccecsccecececes | 342! LL? | 3.14 298.80 180.31 
A ASKa oes suu ens Acres chee ees 3.97 6. 30 1.53 105. 62 | 73. 59 
RIPON eco ne cee eta toed 3.79 4.12 | 2. 58 326.95: 363.36 
A TKAMSAS... 2. cece ccc c ccc c ees eccceececeuce i: eee | decisis cele ad 1 105.96 | 188,12 
California... ......0..00.0c ccc cee ecceccuce | 4. 42 3.78} 12.609 282.10} 292.29 275. 11 
CONSE BAG: setees asada tse re a | 587] 4.50! 4.42 138.45] 224.09) 145.09 
Bard ae cc es ed 2.65 | 2.12 | 2.744 143.20] 219.72, 286.99 
CGe@Oreia. oo. cece eee ecw cece cnee 7 a ts |e en Pre Ce 51. 69 27.59 bo... eee 
TOO cco es es hed cats ed aee dk si e 3. 84 3. 20 | 2.75 232. 61 297. 51 293. 27 
PifinGlss a ee ee 5.3] 5. 29 6.06 | 156.94 84. 66 | 98. 99 
TOW asia ere oe | . 66 ARE aah sets 175.08 | 245.19 | 392.24 
Kans3s.... 0.0 ccc ccc ccc cece ccee cee eeeeees 4.11 1.70 | 83 4 507. 67 531.51 
BE Gri GUC es cc esd hdc bed eee hans ewes, iy (| eee 1. 86 : 221. 34 145. 25 
BES CI GAN cig corlivndaesacs casscowics Vadaweeds 3.05 3.63 9.17 5 251. 46 | 223.71 
Mimnesota...........0.... ccc cece eee e eee 2.95 2.51 3. 03 180. 91 | 134.73 
METRE ao oa cei iT ese 2.94 2.08 2. 49 229.73! 293.43 
MOmEANG : ook ois oles eee a shen ds 6.18 2.53 | 3. 24 168. 19 252. 56 
IN ON Al Saar ah aereleee see aahauet assets 4.13 2. 64 3.30 188, 31 245. 79 
New Jersey... .... 0. ccc ec ccc ccc uecceeccceel 3.78 4.37 8. 04 120.82 !~ 311.90 
New Mexico. .........0..0.-cc cee cec eee ee. | 3.05 1.68 : 155.20; 219.91 
New Of agaist ae idceraateneteiiee | 4-10 6. 40 | 569.37 | 444.10 
North Carobhina..........00. 00. e ee cece eee! DSR le ce ehrens ace cehsseuy, Sabie 3. 43 | 58. 58 
Oklahoma. ..........c0cccceececcecececcee 4.34 2. 69 626. 91 753.83 
sd Seay sen olancte a aes cai vate ets etaiale no @remeadtn ars 2. 98 O68 lisse ice deme 125. 60 177.34 

> r 2 ) Ff 
Paennsy lVanias sec cie oesg sade os a ennaeswe | . 65 details i 62. 50 | 51. 72 
South Dakota..............0..00.00e eee eee 2.18 4 352.97, 326.46 
TD OMMNOHCC ccc ol vegneastamaae seers | 2.92 2. 65 | MH.68 { 230.07 
MONS eck os iek oso orere dn G Palataeeihae ev ewe 1.90 J.......... ‘ 396. $0 | 271. 98 
Cle ee otk se edt ae teed 3.48 2.51 O88. 69 498. 06 
MY Ur ATUL gassoceae searchin wie esa Moa Swreeed ate 2. 44 | 2.29 130. 43 89. 97 
Washington...........0...0...0cecceeceeee 9.55 |..ceeceeee 47.17 | 90. 50 
WA 1SCOMSING rede ces avec ee hus ots | 3.13 1.93 | 240.85 | 150. 24 
WS OMUINE (osc enc seas see edeoeas bees ceeaas 2.16 6. 62 119, 21 92. 31 
Other States... 2.2.0... ccc cece cece cece ee eee | 1,32 | 3.15 212. 76 475. 51 

a | 3.66 | mae 249. 69 268. 48 


PUBLICATIONS ON MINE AND QUARRY ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed. Requests for copies should be addressed to 
the Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


AVAILABLE FOR FREE DISTRIBUTION. 


BuLueETin 115. Coal-mine fatalities in the United States, 1870-1914, with 
statistics of coal production, labor, and mining methods, by States and calendar 
years, compiled by A. H. Fay. 1916. 570 pp., 3 pls., 13 figs. 
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TECHNICAL Paper 194. Report of the committee on the standardization of 
mining statistics, compiled by A. H. Fay. 1918. 57 pp. 

TECHNICAL PaPER 302. Coal-mine fatalities in the United States, 1921, by 
W. W. Adams. 1922. 72 pp. 

TECHNICAL PAPER 321. Metal-mine accidents in the United States during 
the calendar year 1921, by W. W. Adams. 1923. 96 pp. 

TECHNICAL PAPER 329. Quarry accidents in the United States during the 
fiscal year 1921, by W. W. Adams. 1923. 90 pp. 

TECHNICAL PAPER 339. Coal-mine fatalities in the United States, 1922, by 
W. W. Adams. 1923. — pp. 

TECHNICAL PAPER 353. Quarry accidents in the United States during the cal- 
endar year 1922, by W. W. Adams. 1923. — pp. 


OBTAINABLE ONLY THROUGH THE SUPERINTENDENT OF DOCUMENTS. 


BULLETIN 96. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL PapgerR 275. Quarry accidents in the United States during the cal- 
endar year 1919, compiled by W. W. Adams. 1920. 66 pp. 10 cents. 

TECHNICAL PAPER 291. The production of explosives in the United States 
during the calendar vear 1920, by W. W. Adams. 1921. 44 pp., 4 figs. 5 cents. 

TECHNICAL PAPER 299. Metal-mine accidents in the United States during the 
fiscal year 1920, by W. W. Adams. 1922. 99 pp. 10 cents. 
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